Reciprocal and non-reciprocal homologous recombination between Escherichia coli chromosomal DNA and ultraviolet light-irradiated plasmid DNA.
Plasmid DNA substrates were used to study ultraviolet (UV)-induced recombination events in Escherichia coli host cells. Plasmids derived from pBR322, containing all or part of the lac operon of E. coli, were irradiated with ultraviolet light before transformation into E. coli strains of different recA and lacY genotypes. Recombinational exchanges were identified by phenotypic changes in lactose utilization and were confirmed by restriction analysis of isolated plasmids. Ultraviolet-induced reciprocal plasmid-chromosome recombination occurred at a slightly higher frequency then non-reciprocal chromosome-to-plasmid recombination, and at a much higher frequency than non-reciprocal plasmid-to-chromosome recombination. These frequencies did not depend on segregative mechanisms. The asymmetry of non-reciprocal exchange was not due to the particular arrangement of wild-type and lacY1 alleles because the same results were observed when these were interchanged. The host recA gene was required for plasmid-chromosome recombination, and slightly enhanced plasmid survival. Evidence for plasmid replication prior to recombination was found in reciprocal recombinants, but rarely in the non-reciprocal recombinants analyzed. Irradiation of competent bacterial host cells prior to transformation did not effectively induce plasmid-chromosome recombination.